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PURPOSE: To simplify an optical transmitter without limiting 
the number of stations to the number of wavelengths in use by 
transmitting signals having a wavelength selected out of a 
plurality of simultaneously available signaling wavelengths. 
CONSTITUTION: A head station 2 has laser diodes 6-0 to 6-4 
which generate continuous lights having wavelengths A 0 to A 
4. The wavelength A 0 is used for signaling control signals and 
the wavelengrths A 1 to A 4 are used for data transmission. A 
coupling device 7 combines the wavelengths and supplies the 
combined wavelength to a terminal station (1m) through an 
amplifier 8, an optical coupler 9, and an optical fiber (3m). A 
receiver 17 receives the wavelength AO, converts the 
wavelength into an electric signal, and transmits signals 
corrected to the wavelength A 0 from a laser diode 19 through a 
processor 18. A processor 18 adds the corrected signals to 
latest-received data to indicate that a packet from a station 1m 
to another station In is transmitted with the wavelength A 3 in 
the next time slot and the wavelength A 3 is not vacant. 
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(54) [^B^(7)^#0 SS#5^S7tii«v^^v"^ 



(57) [^*^] 

k <t i/^-^y v^iSS A 0 i:^i5l«-r^o KSA Ofi, 
A;^n h(c:fcV>-C. m^<0 ^ Ms :k a h [^X* 




1 

(18, 2 5) i:. BufS^^-r-i5'ei^^ftS:>j^-r*iJW 

m-^ (;io) ^sm-rssm^© d 3. 1 7) isris 
(AO) ^^m-r^^^ (13) s:W-r5;=^7^— >3 

(ii*JS3l f|3ft«l*fcH2fEffi<73:^7^— ^a^trfc 
v>-r. miiHillft^'g; (25) li. ^i*.^AP5ixfci|sroB# 

im^m4] W*«l~3(DV^i'^^;^^^(i|E«o^;^x— >- 

3>^c*^v^T. Htrtasm^© (1 s) 11, BtriE^tiSS 
(A f ) S^t^«i-C/iV-fiiiox-^e2l)Sg 
(Ai^Ak) <om«^Sm-r5r.i:(cJ:t). ^#ttii- 

IW*«5] li*^l~4<DV^-r^^*Mc|S«(o;=^7^-v' 
^>(c*^v^■r. BfrHE^^T'-^eitiSS (A f) jft^w 
iS;^-7'— ^3 ^^jciSil^ff ^^Tt-ri^iELfcSiJfflim^ (A. 

0) ^mm-r^^m (19) ^^bir{ix.5>^7^— >3 
iafflwt^j§{t^©ii^ti2^^ (1 9) irm-r^^T"- 

->3 

tEfflWt^il^t^mfijt^ii^ (4 9) SrWrS;^^- 

[W*jS8 1 W*«l~7©v^■r;}^*^rfE«(0;^x-v' 
3 i^(c*JVN-C, miBSft^g: (1 3. 17) izmm^n 
tzUm^m (18) *$e>{c^b, ^gft#g:*3j;OfSiJ 

m^m-±. wiE^JWt^ (10) 7)-b. T'-^'ei^iRft 

(A. 1~A. k) -hOT^— :J'{t^Wj^m5tSr7i%-r7'— ^'S: 
>3 i^jJJHJISjUm^^ (18. 2 5) 

-r-itx-^^^-f wtEj^m^sds. 2" 

5) SrffiiWUTi5IE7'-:5'eil^iKift (A.l~Ak) ±c7) 

3 

im^iM9] W.^(Df'~^&m^& (A l~A.k) Srffl 
V^53tiSft->J7^7'iNffl<04g5S;^7"— v-g > (1) T-fco 
igSS*;^-r-v'3 >li. 1 o<^>^-^eai)gi* (A. 
f) Jtirx-tJ'ft^Srii^m^S^^ (2 5) m^n 
7^— ^ei^SiS (a.l~Ak) ro^*^e>B5fEio<^x— 
^eil&iffift (A f) ^m-rS^iS: (18) irSriix, 



(2) ^^^7-2 1 2 3 4 7 

2 

4S*^7^— i^sv (1) {cJ;t)S:m^tgi'£*ii->i/-:^y 
>^ (signal! ing)f--^^yp (AO) ±(:::hu1Hx— ^ffl^ 

coinm^fesr^-rsflwt-^srjum-t-s^® (19) ^m^. 

lifl^^i 0] f«3»3:«9fE^(7)^7^-v-g >lc*5^^r, 
S^rlE*iiv'y-^y v^^-v^/Hi, BfffSjUft^g: (2 

. itiSS (Al~Ak) irfiSTi-Si^iT-^y i'^JKft (A 
10 0) ±.K^tE-t^:^'r—>3l^. 

im^T^l 1] if*«i Of5«<75;=^T:-i^3>'(r*i^^ 
T. SfrlESiJi»ffi^it«*g: (19) fi. ftfflEit^t^S 
(2 5) (CJ; U 7^-^ m-§-j55 if (^T^-^fejUiKftJi-eill 

v'3 ✓'o 

l»*«l 2] «*JS9~l lrov^-r4^*Mc|S«o;=<.•r 

(19) SrW-f-S^^T'— >3 >-„ 
[WjRjgl 3] tS*3S9~l irov>-ftb*>(rtB«w:=<.x 
20 — i^g i^ic*JV^T. mUUUm^WS^&.i'i.. Sft^tt 
fc$iJWt-^ (AO) SrHfiiE*a5^^^/>±T'^p-r-5'^ 
(4 9) 5rW-rS^v^— v'g >„ 

tM*:^i 4] m^'DT'—i'&mm^ (a i~a k) ^ 

■§-Wilim5feS:*-f-, (AO) ±<DSiW{t^ 

SrSm-rS^^ (13. 17) HulESffi^x-r— v's 

>- (1) tm^y'-'f'm^^nmm^-Q^^t^^ii^^mm 
30 (18) {cii:.i^\^xm^m^<D7'—^^m^m (a 1^ 

A 4) (DmiRLtLl-o (Ag) Srgg^i:5-r-i5'S:{t# 
S (2 0, 2 1. 2 2) <tSr{i;t, B«iEffi5l5:=^-r— v' 3 
>'ttlS*JS 9 ~ 1 3 (DV ^-ftv^S^offl*;^ 7^— 3 i^yi^ 
<D7^-^ft-^«:S{t-t-5 r i: zJS-C't 5ffi*;^7^- V- 3 
>, 

[»5}i«l 5] fS^JSl 4lE«ro;^-r-v'3 v{c*JV> 

BfrlESiJP^^^/i'tt. miiBx-^eil^jSft (Al~ 
Ak) ro^^■r^^i:tS''iS'>i/:^y (AO) ± 

(-#?£-r5);^7^-'>3 V, 
40 [ffJii^ 1 6 1 m^<Dy'-'$'BmmS: ( A 1 ~ A k ) ^ 

fflv^S*ii{ti^^-rAfflcoffi5fe;^7=— v-g (1) T-fo 
or. Hu!E7'-^ej||Kft©'>^i< i: t> 1 o (fi.L-t-'< 

m (2 5) ^&{ix.fct(^5^c*5V^r. jKS#fiA;t(;0-e>H^ 

m(Df&^m^^±m-i-?>^Si (13) Mi27'-^'i§ 

m^©: (2 5) SriimirB(f|SlS«c<7>&«^SSro 1 o(c 

ii$^-r-5ig»s^^^s (15) rnimy'-fmm^^ 

X2 5) coUi;^)^^^^^^:??^^-^?)!^^^® (2 
50 6) tt:mx.tz:zt^Wmt-r^i^^^y'-iy3:^, 



3 

WHE^-^iUm^^ (2 5) (i. ^{ILfc3tm^^ 
mm-r^<Pt^:< thi-:>(Dmm^ (25) 

fflV^63tiaft>^-:^T^^fflc7:)ig*>^.7"— v'a > (1) 

S (2 0) S:^i^7^ct>^^^r:^b%^T. JSS#fiA;^;ii^^mj 

m(Dmmm^^±^i-^'Am^m: (is) huiex- 

ot^i^S'&i-^SSS^^^© (1 5) Hul2r^-^Sm 
(2 0) <^)Hi;^$:{&(7?jSS<bS^'&-r5*S^^© 
(2 6) i:^{ix./cr^Sr#m<t-t-Sffl*;^7^-v-3 

9] 6-1 8 ^OV^-rtt754r|5tt^^)>^ 

^1^ (13 ) ^#-t'^;^-7^-v'3 >o 

[ts*« 2 0 ] m^m 1 6 - 1 9 £Dv ^'mMcmm<Dy^ 

(15) ^^-r^^^T'-Va 
m^m2 1] f»AR3S2 0fB«(7)^7^— ^-(C:fb^V^ 

fiirlE7t^F«l;^-r (15) (i, KXKy>^:/n5/ 
>>:j^x>r^/^ (K(i>^7^— V (1) T-ftJffl^|g^e 

[M*:«2 2] l**«2 OiSttc^^^T^-i^a >^C^ol^ 
HulS7t:^-f (1 5) fi,-K<S<7)A;^7jf- hi:K 

Ig/^-T^-^fiil^iKStT)^) ^WL. BulE«*XT--v'3 
(2 0, 2 5) SriiHi (/M^^';=^) -frLi?>^r<t 

SStc^rsl^^ic^^Bt-r^^S (13) i:. 

yui^ :^^tLfz^mt}m^'^^f$.-r^^m (26) ^s: 

^ v^3 

[M*3S24] fS5R3S2 3ffim<7:>;?<^r— v^c^b^v^ 
3) tmm^^'^^^ (2 6) i:(7>r«1T*ie*£^?ix;6^o:=pj^^ 

mx^^. mm^-^mm^^ (25) Ru^miiex-^ 

§:ft^© (2 0) (D(}p^fj:< th-:^:^mt^^m(D^^± 

-^^'sm^^ (20, 2 5) ^mm.m^i^m^'^^mm 

(18) ^m^ti^y'-iyB>o 



(3) 7-212347 
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(2 6) S:Wt-^^-7^-v'3 >o 
[M*:«2 6] tS*JS2 5|E^(^;^7^-v^3 >'^r*^l^ 
-c. m^fS^Sft■^/l-^:7'l^^1^x^W;=^ (2 6) (iHiSflS 

[iS*Jl2 7] ii*«l-l 5(?:>v^-rtl?5^t^l2«cc^o;^7^ 
-v-s :xt:::fcv^T. mfl2x-^eiJ^iSfi (Al-Ak) 
0loSr5>Bf-t-5iiS^«g^ct7t:7^/u^ (3 7, 3 8) 

10 Ilg*3S2 8] ^m^OT^-t^^^ii^g (;L1-Ak) ^ 
m\^^^^miti^:^'rJ>^m(D^^:^T—i>'B> (1) T^$> 

-^Bmmm\c^\:^^m^m^mm'r^i^wcmm^ (1 

Itt5f^JS2 9] fS3RJl2 8|e«(D>^.x-v-3 >^C:^oV^ 
ffirlST^-^ei^iSS (A'l'-Ak) S:^FBl6^tr^g6 

-r^^^ (1 3) ^Htrffix.. Hffia««^© (14) 
i^tm<D&^^wcw\^^m'r^m» (35) ^^-r^^v^ 

[ti^RjSS 1] W^JSl-S 0^DV^'rn;5^M^I2«f^1Sm 

C^iffi^^T" — V'3 V (1) ---^/ K>^7" — V'3 >^ 

(2) h'>^^-i^a>tmt^mm(D^^:^y=^ 
-i^B> (1) i:^ffiS^^-r63t:iim^-^^^/^ (3) 

30 [fS*^3 2] K^^T^-v-a >^ (2) t.^^(Di|g 
(1) (b^ Hijf2^5/ K^^'r—i/ 3 > 
(2) tmmmWc(Di^^:^y'-Z^3> (l) ir^+eSS 
M-r^7tii«S?§ (3) t^m^. ^^j:^mm^^^^ 

minC^^'TJ>^Xh^X. mi^^'rM^. 5g5fe;^7"— v-3 
V (1) :^>mnr'-^^^t^X^^^m(Di^^')'V >^ 

40 [gg^J®3 3 1 It5tt:«3 2 iS®0>-;=^7=-iN{r joV^T. hu 

fa*iiv^-^y ^'^f'-r^/Ki. T^'-^ei^KSi: Lx 

V^-mCOSS*;=^.7"-V'3>' (1) (Cfeffll/^btL/^t^i/^ 

•^y>^^iSS (A.0) SrW-f-Si/^T^^o 

im^^SA] fS^il3 2*fcfi3 3t^He«c<7>i/>?.7^i^ 
(Cjb^l/^-C. HiFia--^/ K^T^— v^3 >- (2) ity'—^Bm 

(A.i-Ak) ±{rcw«-^^i|im-t-6 J: 
tL. mj|S5g*;^7^— C/3 > (1) (^Huiey^— iJ^eill^S 
^^^p-r^^I^3& (2 5) ^Wi-^v-^T^i^o 
[19*^3 5] 7=^->^eil^2£g (A l-A k) (Di^m(D 
50 p^&fT5fcii!>trS(Jfflcov'>/^!J >>/&S (AO) ^ffl 
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;;^7^^(r*5V^-C. Huie^y K:^7" — v-a > (2) RtJ^m 
ISJffi*;^y^-v'3 (1) \:^y<:^mm\^J;:^mm^in^ 

la^^^^fiBrffE-^:/ K^^x-v-a > (2) J: /U-:/*^ 
[fg*3S3 8] fS^^3 6Sfc(i3 7{C|S®(7)v'^7^A 
>^(l02a, 102b) ^i^tt. 

[fS*:^3 9] If5j^«3 6-3 8 (7)VN-f tl^.tcfE^cT) v- 

2<D^^:^y'-^>3>^^mi'^mm<Dt&my-h* do 

1 a - 1 0 1 n ) ^{ix.. SSffi^y — K(^m i (^)*B*^ 
v"-v-3>|^. |gl<D^rf^{^M-^S:gi|^-r^|gl(^/<;^ 

(10 3a) mfBESg*y — K(7)m2(7)iffi* 

>^v^-V3>^ft. ia(0:^f^tc{t-^S:eal^-r;5ll2(D/^;^ 

(10 3 b) t^g^^$nfcv';^7=-^o 

[f«*^4l] fS*JS4 0|Sffi^^V';=^•7^i^^C*5^.^T. HU 

f27"-^eil^2SS (Al-Ak) =^^^-r^^-cD->>y 
K^^^T^-v-a^- (2) 4riS:(t^<!r ttw, ^-^:y K><^7^ 

-v-3> (2) (^)W;^S:flMl5^^^ (10 3a, 103 
b) (D^^(DXt}^'j^m't6^^ (4 0) SriSt-tfci^^ 

r^lcx-^^'^JBiil-rs iwo^iimsss (1 0 3 a, 1 
0 3 b) >ym^^:s.t&m^titimwc<D^^::^ 

y^—>B >- (10 1) ^i>?i< th I ^<D^v K:^x 
-v^3>' (2) <i:S:{i;t. K-^^/ K^^^T^-v-a V (2) 

\mw.<o^-^B.m^^ (1 i-;i k) 

H5fE#iiffi*XT^-v^3 >- (10 1) ^Xy'—^m^^ 

f2#ffl*>5.v^— v-a XlmrfSSSS (10 3a, 103 
b) Sr^aS^^i-^^g^^L. rtLtrJ:i9mfiSv;^v^ 

[m5R3S4 3] ig5ftJS3 1-4 2cov^-rn;^l^^c|s®cov' 

^^T'^fflo^^' K;^x— v-a > (2) o 
[IS3RIS4 4] ^^(Ox-iJ^eig^Sft (Al-Ak) $r 

;i^mffEx-^eillKS (Al-Ak) Oio^3l^^-r5 



(4) #g3¥7- 2 1 2 3 4 7 

6 

eitiSS (Ai-lk) S:fflv^^^fti>#J^a*xi^t;^r 
y^i^'^^^^/L' (AO) ^•T'-^eil^iSft (Al- 

10 [0 0 0 1 1 
[0 0 0 2] 

hI7 — ^ (LAN) fo^V^^lT* h O/Ky h!7 — 

^ (MAN) (DJ:5^^. v-a >'Fp1-C:;^»(Dy^— ^ 

(WDM : Wavelength division multiplexing) {CXK^ 

[0 0 0 3] :i<DXofJ:i^y^'rJ>^o:>—m. t^^ii'f:z<D 
30 Jiofj:iy:^y^M.(Dfzi^<7:>iiS^:^'r---yB>{±. 1993 

¥ 9 >g 1 2 - 1 6 ^ mm(Dm i 9 m^mimcm-t^ 3 - 

(ECOC'93: European Conference on optica 
1 comunication) <Dig^$t V o 1 . 2 , ^XT u p 4 . 
4, ^1 2 1 — 1 2 4M. T>f • ^'yM.'ry^ (I Chla 
rntec) bt*lJ:5"A Multi-Gbit/s WDM Optical Packet Ne 
twork with PhysicalRing Topology and Multi-subcarr 
ier Header Encoding {^MV > N tKh i/— J: tJ^-v 

II. #S^;^x-v'3 Vfl. *"(^fiBiJ^iK^ (>-:^x 
Artoft&t^-^^TcO^-x— v-a XDft!ico(/^-fttcoi-'— if 

(Dmi&^thm^j:^) x-W}i^-r^xom^ (tune) 

^-rtiM^mm-r^ i t>>x^ ^P^^tgiSSilW 
50 ^:7r-r^<^-:7'>'i'icj: i9jKJgc^ti5o -t^ 
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:y HT^^Sm^tv^ (" Vxiiy^f^th^b" ) o 
[0 0 0 4] ^^T^^< (fo^V>(i-^6^tC5feSSS) 

[0 0 0 5] ^bt::. ^:^T—>'B>i±^tL&^<D&m 
[0 0 0 6] wtDv'-X-rAfi, o;:>^(Dj5^^. 

mmx^^&^ (:}s^xix^tc\t.'^y^^ V r) (om^w: 

[ 0 O O 7 J E P (©:W#ff) 0 4 5 2 8 9 5 (i. 

r ^ r^ffi s t^S^i^ ^ tt/c h y - ^ X 

i--<T<7)X7^ — >-3 > t^fc. X — i5^7)**^ttibOXx— 

[0 0 0 8] m2<Dmmmx\:^. y'-^<D^m:^m'xm 



(5) ^mW7-2 1 2 3 4 7 

8 

(Du--^^^^-h^^m\^^x^^&^i:^f^-r^. ntt 
^ t J: t>*-e/u5^ >^ u ^ if 

Sffi^Sr}f?l (sweep) r^U'-if:^^:t-Kf^-^o^ 

iKft^^>^Y/^^(^<fc "^aW^tt, €-X7^-v-3 v-eu 
[0 0 0 9] :i<DXo{cLx. mmmmxn. ^x^— 

>^3 :/;65S/^6eill^&^&t;^S^.e^Smjl&^^fipo 

®LTV^^ (ffiU. |g2(7)|llffi0ijT*flfcSa(^JKft^^ 
[0 0 10] 

^n^t^^-efc^o E P 0 4 5 2 8 9 50v^Xv^i^-C 

m^^i^^i:mm:^^^^^<ox\ «5i755^c^i-v\ 

Jitcilim ^ 5 -t--<T <Dx - (IMS* (c /j: o T L * 
30 9o '^(Dtiisb. EP0 4 5 2 8 9 5(i. ^-YyTir^X 
^Sr^irX/'#j^^tH (CSMA/CD) <bLT*fle> 

^mmm't^<Dxnmr-RmLx^±'t^-^mm-^ 

[00 11] LTi^tx ^X-T^ — ^^3 — 

m-h^. xox^(Diw^tm^^fiti:\^^'^mm*^h^ 
mm&h^\^^i^m&mmM-t^\^-otiXs h^m<r>m 

50 -r^tSibix^o 
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[0 0 13] *^P.g(^ftilcO@&^(i. 35^{t-r^7^— i5^<7)Sr 
[0015] 

^ffl^^^SSi^fSct:iJ:i9:^-7"-v^a VO^@^;55HPS 
^^-efo^o RB#t-. (deterministic fash 

ion) X^mt-h^fr^ix^. m^^%%.m^Wm.'t^:Lbt'^ 
[0 0 16] ^>^7^-v-3>tCj:i9gltnI|g/^^ 

3 > V ^Tm?fl^^^^- K r ^ i^^g ^ ^ ^ ^ 

[0 0 17] ^^m<D{&(DM.m. mmm^xmm^j:^ 

[0 0 18] 



(6) i|#g3ip7-2 1 2 3 4 7 
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[0 0 19] <mi(DmMm>mi ^^m-r^^c^ wd 

M • LAN->;^-r Af^, M^(DiJ&^:^T-'i^ 3 1 a , 
lb, • • 1 n. jQctt>*--5/ K;=^7^ — i/a {Cj: t9lS 

^S^ttSo ^y h*::^'T—>3>2RZJ^mM:^y'—>3> 
1(1. ^t::7T-<^'^3 a , 3b, 3c, • ■ 't^h^^^it 

>^-:r/W3lcJ:t9^i*o/^#'{rg^|^$ttSo ^HffiS^Jt^ 

ioV^T. ^^-7^— v-s 1 li^(7:>Tg6(^>^-7^— i/a 

K:^v" — v-a ^CftfcifiV^iffi3^::^7^ — i^-a 1 a 
t^h^(0'ir^X(D>^^^i^B> 1 b • • • 1 n-^x^^ 
^ei^-rSffl^. ^^V^^l®^(D;^y=— v-aVl a, 1 
b- • • v'a > 1 n (^-/ K:^-^ — Va 

^^2;^^e»*tiai^:^7" — v-a -^-y^-^^ei^-T^ffl 
^ #®C(7)ir>i^;i57^— ^ilxm>?.-7"— v^a 

20 [00 2 0] S^^v" — v'a > la, lb, •••In 
glOOa, 100b, •••lOOn m^\^. ^ > 
[00 2 1 ] ffi^^'^T^-v-a VUl. ^>ir. m^Afctl;^ 

7}^-hi \ \zx.'o^^h<o%m'^^m^^m. \ oo<tii 

fit. ^MS*^T— v'a >ll. >^/l-3 

t^^-t^ ({IL. -^5/ K;^7" — i/a > 2;0^^ftt.isV^ 
Smoffl^;^7^-v'3 >-i n\^^Atfyfs- h<D^'i^^^t 

30 -r^) o 

[0 0 2 2] m2 a^mm-t^lC, --^y — v-a V 

0-1 4c7)3tS:^^-r6o if^-f^ 
. -V6i±mmi^ (CW) ^J^[ElSg4fiU- 

[00 2 3] i^s A 0 {^mmm^'<Dtz,i^(Diy^-r y >^ 

LTfflV^P>tl. 1-1 4(lr->5^ei^jSS 

40 [0 0 2 4] Ix— if^-T;^— K6 COm/ltlx Stg-^/U^ 

—^f)>bo:>^^^nX^m<D]B\tJr (diffraction) ^ar- 

-^xiAf^o 3feii'lg^8ll. iF'J^f^. ^;'Ut'''j7A (erbi 
urn)?: K-t:**v^Lfc:7r-r>'<li*M^T*fe^o ::n(l. 
^4m:t:fh=^i^l^hxnz^^^^m (OEC) ' 9 2 
(v?i^/^» . mnt^Xl 7 3 3 - 1 . x^^:^/!-^-!- 
50 v^:n>?. h||2 8 1 — 2 8 3H(^t:''— • v^^-f • >^ 
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y — (B. J. A i n s 1 i e) tCi^" zc/Ut^iJ/Jx • 

[0 0 2 5] ^^^^nfz^m^<D-m^^:^yy 9\zji 

K6(DiKgS:^^{b-r5 ttor-fei?. 1990 
¥3Mmm(D I EEE i^-Y— - • ^zi^^^ - v 
^ b • / P (IEEE Journal of Wave Light Tec 

hnology) .Vol. 8, No. 3.||396'-405 

^^;^7yu • FDM -CATV - 't>< ^ h V t'^ — ^/a 

[0 0 2 6] ^-g^^n/c^tlt-^fi. *:^7^v9^iii§L 

fzm. ^yr^^<3 aicA^^th. zti^m^. ftuc^a 

[0 0 2 7] 3m;^5>^x — v's > 1 m(7)^A/J 

rtifi. --^2/ KXt"— v^3 V2^^^^gS-r/^'^■ru>:'-^^7 
[0 0 2 8] ^^^-r-Y^-^Smti. ^<<Dm'B^. ^t^^^ 

^ i^Sco^ tr-i. ^ ft ^ -5 * 

^-tZ/u- 3 mtr J: sfe^J-tfi:}^ J; ft>cOji^>&§:tt^*^) 

[0 0 2 9] ^Jx.f^. ^yr4^<3mt^ 1 8 p s/nm 
Ops (77r-f 1 4 4mmi^t@S) (7)ji®^;?5?i^.il 

[0030]'r(7)J:9t^. #5>Bti^S7555>iS:fflMS§ i 4 
o-;l 4(7){t^(i[j*F^lfai±T*^^j (9#F«i^t>it) 

[0 0 3 1 ] K^x — V 2 6 - 0 tc J: 



(7) !^m^7-2 1 2 3 4 7 
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amss (ASIC) ) tr#^jf^$tt^o f-^Bmf&Szx 

i'-Jl4(^, 4 (A;'?) X4 mt}) <n>j :y^^v^:y 

^ (non-blocking) %y^^^y^\ 5(rA;^$iX. ^<DK 
tin^— h{C^^-f^4<:><Dl&-S:(D0'h<DiS:M(O l075>4tti 

EEE^*^. ^>'^Vo I . 13 9, No. 1. 

1 9 9 3¥2>^. v^:ii-f - ^ - - ^ 5, 
10 (J. E. Mi dwinter) 77:^h^^>; 
• -r V • ;^-r y^>i^ ; if • h • 2 5^-^— X • 

tlTl^^o 5/5^1 5 (i. ^^-r :y^iKg&lE]Sgl 6{Ci: 

mm^l 6(15ft^l 7(^J:i9SfiP*ti^o 
[0 0 3 2] y^Dir .yi^ 1 8(1. i/^-^ y ^^i/S^S 1 0 

0)tSr^^-r6 V— 1^*^^;^- Kl 9{slgM$tL5o 
[0 0 3 3] (^iJxfl^^^^T^^^;^ >^^) 2 0 

%) SrSfi^ltibT (:^5/b:''>^LT) yicV^^:^-Y 

{^fz\±^<D%^m sm^2 i-#t^^-r^j:9it^$ 
tts. rcD5ms5 2 1 om^m;^{t-^fi. mhis§2 

2^^L-C. ®^ai;^ (Kny:/*) /K- M 1 ' 

[0 0 3 4] im.m^2 5(1. 3t><^-r -yf^i 5coft!i(7)tH 

A;^i<i: i*:(7)m;^(^^SM$nfc2 4^-h^;^^5/^<^ 

30 m^^t^Z^h-h^X^^) (1. ^^y 2 3(-^}^$tty«t 
19. ■^(DW;'74^- h±t^*«-^^^li-r^o ;^-ty2 3 

(1. ffi^^Bioo (Ei^-it-r) ;6^e.om-^s:S:m-rs 

/cJ^)(^). Va > imcor 2/ K (A;^) 

-M im' ' iC^^$;JX-ri^5o 

[O 0 3 5]-^p:^2 5;5>bCO^m-^^ 2 0;5^e> 

<^ft-^. :}oJ;tK;^^ 1 5(Dftll(^2 7tf— h7ii^e><7){t-^ 
fl. WMm\\4%^mWik. JS^^2 6(-J: «9^m^l 

40 9^-^(^m^i:^^^n^o wMm\\4%\±^ um^^ 

-A 4:ioctt;^v'^■:^y >'^&-SA 0(1. jS'g^^2 6 (r. 

tt^^m-^d. WMmm4 s. >^-Y';/^i 5&wt!i*^^s 

50 [0 0 3 6] ;*:|liS^J-e(l. 5:{f "T-^t ^^A/T? 



13 

-r^o >^nir -yiM 8(t. ^^—^(D^it^^m^X. 5 

[0 0 3 7] Sir. *:|I^S0*JoWImrov^-C. l^lfflm 
[0 0 3 8] EI4 a S:#RS-f K:^7"— V 

-if K 6 - 0 ^^i^i-^x v^iJ^/u^'- K^^^ 

i^^/U3-K(i. 0iJ;if^L-— !f>5^>r:^-K6- l-6- 
[0 0 3 9] roi|im$tt^=i-K(l. ^^o^-Ti^;^ 
Ev^fc^^:o^-ri^;^a H t> L< f± 2 ogv^7t 

igpfcy?.^— a-^-i rite, e^^^i^-r^/c 

[0 0 4 0] [3 4 b?:#M-r5tc. 3fem^:65m#g<D^ 
— v-a > 1 miciSLfCii: (m-l) ficD3fefT:=<^7^ 

6o ||2 v-a b li. p#@<:o;^x— 

1^1 p-^Kft;i 2-Cx-^{f-^Sri^mL-Cv^6o ^ 

2(^)^-r A>?.o h (T^^Pb12T) T-(i. S3 (^^7" 
— v^a c;55KgA 1 T* n # @ cD;^-^— a VI n-^ 
^/ir — v?^i^jtLTV^6o |g 3 n y h (2 

1 TpSgOffi*>^.x— v^a VI p-^M?i57^— 

ft A 2T*m#@<7>$g^;=^-r — >^3 V 1 ^/ir — 

[0 0 4 1] m2 h(0^^:^T—i^B V 1 miCg^M^n 

[0 0 4 2] El 5 a l-^-r J: 9 55-^^^^ l 4 ^il 
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6o h t>^lEi-65g*i£gl 0 Om75>^ 

y 2 3^::t&S^$ttTV^§o 

[0 0 4 3] iffi*;^;-^ — Va V 1 mrtcT^git^l 7 (i, 
El5a{C"®Jp0 (m- 1) " ir^BBUfc. t=-Tt 

hrtoofeiiKSA l—A 4^D#^^roV^-C 1 !7— 
tPo Slc7)!7— Kf^. m||g<^iSpk:^7^— -Va V(7)IS^SiJ 

::Tfi. r <7)S 1 c7)!7— Kii. m £Dig*>^-r— >^3 v 
1 a v-s V 1 m--;^ — v^^ril^m LTV^-S r 

— >a VI b;^5iSSA 2 Id J: "9 p^ g (75:^^7^— V a V 1 

&D^||4(7)!7— Kfi. t =0 i: t =T(7>FBl(7)^^A;^nr 

# 1^ S { ' 5 r <!: ^ U -r I ^ 6 o 
[0 0 4 4] ^u^y^x 8fi. §:ffS§l 7tcJ:(9^^ 

7<^y 2 3;^>e>(D^;^dbL (read-out) :fc^J:t>*>$^— h 2 
2^(DW.^^hHixe^d-\u)(Dm^'^t^tz}h(D^ ^ ^ V 

5fegI55>^l^v^L. iBt'^S^$n/c$g*:^7^-v'a V# 
30 -^mirtbf>(7?i^{t5fe<t*fiS^-r6o ^(DmX\%. Si 

L/c^5oT. :/a-feyiM8ft. y^igtblElSS 
16$:SiJ?SLT. :^>r :y^l 5(7)^OA;^4^— h75^e><7) 
S?SA 1 :=(7'7'9 2 0(T>^m-f^:^^ v^x 5 0Sl 
c7)tU;^4^- h--^< J: 5(c><.^ 1 5(7)^^^fT9o 

V^T. -T^nirryiM 8(t 1 i5^-^'i^:^n 5/ h(7)^r«^$S^-r 
hm^2 S^^^L. Sft§i2 icommttl;^^^ 

40 f}^^^^ ^(D^^. KSA l_bC07^-^VN'>>->;/ h^iffi 

*3S?^1 0 Om^-^a-gf-r^ (Kn^/TT^-r^) , 
[0 0 4 5] IHB^FtC, -zT^^y^ 18 ti. p*^y23P^ 

oT. ^nir :ylM Sli^ttSS (r c?:)eijT*fi t = 0 
t ^TtT^FBlO^-Y^^^D -/ hrt(7>iKSA 1) ^^^Sl 

[0 0 4 6] Ly^i^L. ii^ft^nS-^t^^y 2 Sf^tT^v'N" 

h(«*;^7^-i>'3 V 1 p;65i^m5fex-^^(7)T% ^ 
/c. -^nir :y1M 8(tv-^-:^y V^^KfiA 0^7^=1— K 
50 LT^b^«9. &SA 2:d5eEtdffi*^r— v-a V 1 p-^f^tt 
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hnfz.'f—^^<^y h^^A/T*l^^r tS^ISfeLTV^^cO 

;0 . z2 - K i" ^ w i: ;^ 5 T # 1/ ^ r ^ t r ^ , 
[0 0 4 7] Lyt;65oT. :i(Dm\t^^^:^'r—iyB> 

[0 0 4 8] ^nir^z-y-l 8 fl. i3im«§ 1 9 Sr^iJ 

iSSa. OT'SaHt^ii'^o^ 
[0 0 4 9] v-^-^y 0_btC«^btL^^.t» 

[0 0 5 0] rn-tr-/lM 8fl. WPS^^^H^FbI (T 
R) ^fflv^T. m-^y^-^^iS^^ »9H*^-r^cOT? 

A 4(7?«-^(?:)SSStc#A$tt. ^ne^v'^^y 

UTt><t<. ^6v^^i/>DE'J:±. ^^S5:1tffi[§ff 1 4 i:— ft 

[ 0 0 5 1 ] ix>^.t3 h ( t = 0 <!r t =T<7) 

m. >^n-tr:ylM 8fiv'^-:^y OSrSc^ 
t^. m<^^J>^:^'^^yh (t=T;if^e» t = 2T) 

l/\ ctoT. 8(iroiKSA.2-e7^— 
32^{t-r5o ro^^. :/r:I^rryi^^iv'^:^y 

8t^, v-a ^-ImCOU— Kl 9 

e> nSg(^i|g*;^7" — v^3 :^ 1 n^<D?^ y± — i^X^m 

^tlx\.^^:it^^^'tmmit^'^±m.^'^^o y^^- 

>^n-tr:ylM 8(1. JKS A 2 3 > 1 

3*fc(H 4(^^;^5S#Tfo^^i:Sr7r-ry 

[0 0 5 2] 5 b ^#R^-r5tr. t =Tt^h t = 

2 TtT^^^f^^t.P :y hT^-r% ir 1 8 II. y 
^1 5S:Sf]S5LT. 3l«^ttfc&g;i 2^>^-r:y^l 5 



(9) i|$pj3p7- 2 1 2 3 4 7 

cwm^-Atin. 7«^y 2 3rt(c*&i&^^^x^^y 2 3;^)^ 
hm^^iv^y'-^''<^^y h\cvt-^xmm^n^o 

mmm^) 2 4i:^L.xmm^y hmt\^xm^m^ 

fhfz^(DX:h^o :i<D^o^zLX. Els btr;^-r<t 9 
m2<Oi^^ J>.:^a y h[^X\ i!SeA2755 (^^t^— v- 

[0 0 5 3] CKD/^^^y hx — t =T;5^?5 t = 2 T 
7(±RC*BPB^rt{CfflWt^ mm2 (m) ) ^-T^rr^K 
3T) f^-eS#Tfo^rt. :ioJ;t/a5SA 2±{^ffi7l^^ 

20 [0 0 5 4] Lfc;65oT. "T^n ir -^iM 8 II. 

-f;^-Ki 9{;iJ:i9. v-^^y >'^i£5;i 0 Jiirf^iE^ 

2/1^1 8^rJ:^9S^t$t^fc^i:S^^^7>■r--:5'^-:^JDxT) ?X:co 
M.:;^x2 y Y}hX1k&X 3 ±(c;^-7"— v-3 1 mt^h 

[0 0 5 5] «S^:<D^-r A;:^n y h ( 2 T75^e> 3 T ^T*(D 

Kgl 3±(7)CW^iSm-^^^P^ 2 5---^<o ^ 
^<'ry V^^mv. Z.(Dmm^fifz.^m±. ^(d:^^- 

[0 0 5 6] 1 •^(Dffl^;:^^^— :/;^i^f5fiiic7);:^7^— 

40 -r-=^-C(7)ffi*^-r — v-a > 1 X— ^Sri^m (^o — 

^J'-r J^;=^a h (t = 075^bt=T) 
-^y V^&S A 0±(OffiiJ?S!7- Kli. m<^-< J-^^^y 
hlcjoV^T. ^ 1 (7:>>^^-r— v-s >- 1 a ;?^^iE>fl!ic7)-t'^Tco 
— v^3 V-^^Tfc7< :yir— v^Ti^aift^tl^r t S:^ 
-To LfcTi^oT. i^a >^(D:/n-t-/lM 8 11. 

5/^1 S^MLTKSA 1 2 0 

50 [0 0 5 7] ^p>{::. (EI2 birTnUfcct h 
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^<D^<^^y h^y- h 2 2;6^?>^^y 2 3-^»V^T 
<i:t^J:*9. (wavelength translation) Srfr 5 

><D^-( 1 5 (ornnx^^ y) jks<^ i o (^jxtfjKft 

11) ^^<75:^-7^7 2 0-^SigE^|g^;:e>9. ^o^*. 
[0 0 5 8] r^^$amt^oV^T(t. El 6 b tClg^6<Jt^^ 

lElJf1^^^^t+ (grating interferometer) v^y< 
-{ :^(DiXt>y) -e^/i^:y^>'^(MachZender)-r^'<'Y 

y t'— ^ (repeater) :^'r — i^ B ^^X\^^^m 

1 F^(?:>3tli*S§&{i^B&^5 C t :^^Xt 
[0 0 6 0] U-if K 6 (i. Wlt^^ h\ 

[0 0 6 1] ^^j^t-^^ ^^(Dmm^±M^j.^(om^ 

T^feoTJ:V\ 1117 a, HI 7 b <7)^JS0iJ 40 

[0 0 6 2] KBSPb^T g(i. 5g7fe:^7^-v^.3 ^-Irt 

B# P«1 L r C ^ is* It 5 r i: 2)5 -c # ^ o 

[0 0 6 3] v-i/-^y v^jSSA Ofi. ^^l::. ^-^yV 
!7-^OE(jft. S=a*:5j:U^«^ (^/c(i5ffi5t^>^.x-v^3 

(Om^^ i: U^^J W»« ^ d6 (^ffl V ^ ^ r i: -e 50 
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#5o 1 9 9 2^. *Hor— r^/^ • (Artech 
House) \Z^^mW.^Mz. zilM. h> (M. Sex 

ton) jb*J:t/:x^ • y— K (A. Reid) h^>;==^^ 
y v^3 > • hr7— : SONET - TV K-v- 
>^ - -rv^^/i- • ^^-{Ty — ^" , I S BN 0 - 

8 9 O 0 6-5 5 l-9t:iH2e$ixTl^^J:9l-. 1^^ 
T^v^^yl^/^-Y — ^ (synchronous digital hierarch 
y:Sm)y:^—^y hlcX V i^^^T ]) > ^i^^ X O ±Xy^ 

[0 0 6 4] Lfc;65oT. v-s > 1 CO-T'P 

^^ii^) (c^-rs:xT'-:5^:^«^4:v'^-^y ^-^^-r^^ 
/ux 0t;i»#iAtpJ:5t-bTt>J:v\ 
[0 0 .6 5] — v^3 > 1 (D3t'^p§§2 5(1. 0iJx 

rfv (electro-absorption modulator) 

[0 0 6 61 1 9 9 3^9^ 1 2 — 1 6 BBIffilcOlll 9 

m^mimm't^B-uy^<^m (ecocqsoo^*^ 

Vol. 2,S^5:WeC8. 3. ||349'-352H. 
jc^r • ^xny (A. B e 1 o v) ^ j: 6" 1f • y T ^ 

-r-tf— v'3 > • • ':/n— hv^^ K • y^^^—i^a 

■ =3 V^Vir — v-a • :3L— ix^^^ . if - -eywf^^ ^ 

P^m^*^^ia:$CWeC8. 5. |g3 5 7-3 6 OM 
(Din-^ • (M. Onishi) e>l-J:^" >'^^ • >^ 

:t^^>'y^ • ^^^'^^ v^a V • ^ >^ 

* y< ' T> h* ' 4 yy ' T^]) > ' 

— ' Tyy'^l^—y^^^y ' ' 1. 3 1jjLm':tP' 

;^7^-^X3>i(D^>efi:afS^^^> M 4*1. S^^SKS 

[0 0 6 7] rcDS^. ^s^mmm^i 4(i. ^a^-s 

yr^V --^n-^^g^, :Sfcll5t:*® (conjugat 

ion) &.m^m\^^fzmm^^mm'r^:zti^x^^o m 
iKS^^Biu. 'j^mj^.mizm^\(Dm^mm:^-h^j:^y 

[0 0 6 8] 0iJi51^&^/j:S-g^. ^Jxtf:7 7^^y<3;^?^ffi{- 

^^tfcMfSSi 4(l^»&LTt J:i/\ ^m^^r^h. 

^nmm^i ffi*>^7^-i/3>'tcTii/cf<ifflp^^ 

ifc*flf»^l 4Sr±SE^7^-v^3>' (-^^/ K;^f=— ^-3 V 
2*fc(liffi*;=<^-r-i/^ > 1) (^ttJ;^ftfJi::iSe-r^r i 
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[0 0 6 9] K>^^— >^3 > 2 (D^M^-^jtm^ 1 

Oft. mmi&m^V^+^^J:^mmm (0iJ;i«l nmJI^ 

[0 0 7 0] S/.e^^Sr«1(D^/-^7— 
^-g^t-ft. 3t^S^4 8(??^075^Sfcft^a5S:WP&-r^ 10 

[O 0 7 1 ] 1112 b{t. 2X2(Oy ^Zfu y^>^y^::K 
>r 5/5^^^^ 2^T3^^J(Dr W <!: LT/Hl^/c 4 x 4 coy 

^ r: ^ r <h {IP^ 6 ;6^T^^ 6 5 o 

[0 0 7 2] ^^JS^J(±. 1. 5 5MmiSS^ 

^tC^oV^T. liSSfcfci? 1 5 5 y h/#^fc(t 20 

2. 5 :¥:;t/t:'^^ h/#cD^— ^ I— hT'ib^^-t-^o 

[0 0 7 3] ^^-rntf. ^lO^ffi^Jfl. 

[0 0 7 4] <m2<Dm^M>ms m2a\cnjt.) 

y K;^x — v-a >'2fl^— OKS-^yU'^-:7'l/i5'1f7^^ 
(t^R;b«9tC. 5tai6-l'-6-4;^=^P>(^'7^->?^ei§jS 

e ;i 1 - ;i 4 ^jg^ LTm-(^^^ $ ttTt^ t---^ S:^ 
m3tt^-iN^>ta^.6-o;5-e><^v'^-^y >i/igftA o^ 40 

PCta;^^^^-r'5^2 0iKS-7/u^rv'^i^7 b 
ISfttbtl-So K6 - 1-6 -4CO#^ 
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[0 0 7 5] <ii3oii;^0ij>iEi9(i. m3<DmMm<D 
Ti-ift?q-r6^.^i^»/^T. mit,tz:nm2<Dmmmtm 

[0 0 7 6] 2 ocoa^g7i>f?I^0^P^w^— 

v^^o ^fc. 2<><D&mcnLxmmzy'-^ :tWA-r 

[0 0 7 7] ::co^T:y KSSSli. 5/ h 
r) y^y23a, 23bi:. K^^^^24a. 24b 

mm^2 5a, 2 5 b <t;O^P>?S^o W]icm^2 5 
a, 2 5 bfi, 5/^1 5 0S?'^SW;'J?K— h--^^ 

$tl.^o ^ 

[0 0 7 8] 2o(DKn:y'7^SSS(?^#>!rfi, ^ 

m^2 1a, 2 1 b h[HlSS2 2 a , 2 2 b 

^f£^o ^h'^y:fmm^{a^. xti^^^y h^^^-r 

^fzl^(Dy<&-y h^^V 2 3 2 3 d t>^tt ^tl.. r 

i:mmir^^^mmi O 0m--M;^?-r^r ^^^^r^t^o 
[0 0 7 9] ^^tr. 2 3 dC7)ioc^W;^?^, il 

^^ci^^mmi o om--^fciijssei§sss^^uT 

yi^-ht. iffi*»ei 0 Om7i-bcoia;^^S:tt^A;^ 
h irSr^-r^ 2 X 2 00^:^^^.^ :y^3 2;55^fte>ti. 
60 ^/f^3 2(i. r:ttPjC7)A:/jS:y^y 2 3 

a, 2 3 bcDStf^Lfc-:*---tgi9 5>tt^o ^^-r :y^3 
1, 3 2{t. rf a-^y^l 8<DmmTX^y h^ti^. 

[00 8 0] ^mmm<r>^<7:>tm^^. la 2 b {<io(.>Tift 

[00 8 1] r(7)J:d(-. ■T'air^/iM 8{t. 

l-'A 4(7)5"^<^ftiC0 2 0^2 0(Digpgg2 
5 a, 2 5 bl;ijltR6^{C^#. rtblrJ:oT. 2o(7)x 

lM8(t. 2oO/'^'^ro, f.;0?i||jt$tt^r <lrS:^-r»/£ 
r-Sif^^i^^-^-y V^KSA, Otc»#iAtfJ: 9lc;^^o 

[0 0 8 2] mm\^. •T^uir-^'iM 8(1. 2o(7)7^— ^ 
/"^^^^ h(D\^^^m<Dtii^{C^ f—^y<^y h^^ts2 
ooA;^&S5r2o£0:;<7:/^ 2 0 a, 2 0b--^<r<t 
T^^X^^o y^y23c, 23 d*5J:t/X-r 5/5^3 1 
(1. ^ffi*3SSl O OmlCg^igg^tLfcm^tti;^:^-- h--^ 
^y2 3c, 2 3 d:dq(I^*S^^n6J:5{-1?¥/*^nT 

[0 0 8 3] z(DXo{c^ ^mmm{:i:irsj,f^y'-^min 
u-h\rj:^mmc'r^:it^-x^^o mK^mmmt 
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-C;^7"-v' 3 V 1 p LTf^fl$tci3^^;}x-ci^5 :i <!r ^ 

h^iSffl-r^r ^{lU/ceV\ — v-s^l 10 

[0 0 8 41 Ili9tr;^Lfctc^<!:^Hg6^{^I^Cr !y KS 

[0 0 8 5] rcoJ:9{-. ^'^mmx\^^ ffi^i^iSeS: 
1^ B# [ T >;/ K^b^ <t O^/ ^ fc K D 5/ ^ r ^fF^-f- 20 

[0 0 8 6] <mA<D'^i&m>mi o\^. y^AcomMm 

[0 0 8 7] 5/^1 5:^5^iJI^$ ' 

;^7 77'7 2 0 a--? O di6^XJ^m^2 5 3—25 d 7)^^ 
(t^tl^a 4flicD;^:/y 2 0 a--2 0 dC04tti;'j(14 X 

ity^-^ (^Pir^yiM SOffl^WTTO 

o) ^§mS2 lioJ:0^y- h 2 2-^i9<o Sft 

[0 0 8 8] l^^tC. ^i^S 25a'-25dc7)4 W^X 40 

(1. :^n-tr:yiM 8c7)SfJffl]T-C\ ^l^ggcT) K^^ 2 4 
:}Bj:tK^^i; 2 3;^»^^(7)$iJWt-^^^i§S2 5 3-25 
d(D9-^<D 10 (ioT. t"— ^oeailKSA 1 — A 4 
010) {CiitR6^j(Cg!^^So 
[0 0 8 9] :iC0J:9{-. ffl^^T"— >3 V 1 m-^(7)7^ 

8(i. y^3 3i:mmi.X:^-:f'7 2 0 c<Dmt}^^ 50 
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m^2 i^mmL. ^<^y h(D^int:rfOo 

[0 0 9 0] f^^tr, 2 3F^{^^}^$ttTV>6/^" 

1 8(±>^.-r 2/f^3 4S:S»J®LT h^^^y<2 4:^^h<Dm^ 

^^m^2 5 d^mm^^^o fdi<7)^i@^2 
[0 0 9 1] :^mmm\citm^<DW^^r^-^mx^^o m 

x.f^. *^-f 5/^3 3S:«B&L. m-<7?Sm^2 iSr. 
4m<D^iM^2 1 a — 2 1 d {^n^*n:^zfy 2 0 a — 

2 0 dcoa:i;^tc^UT Ifi-To) {c:J:i9Ht^;t^r <t 
^5T*#^o ^<7)m^. ^{t^2 1 a— 2 1 d<D 0-^(0 1 

-^(Dmtj^m^m^^- h 2 2-^^<:rci6o4x im^ 

[0 0 9 2] 3t:^-r ?/^3 3;6^ ^£7)V^-f;a(7)A;^t>m 

[0 0 9 3] ^mmm\c^\^^x^ 2 e (i^? * u < 

19 b#PhT (c J: o r >ft: b ?i V > r WtB I- /cC 5 o 
[0 0 9 4] Ell Ot^*3V^T^t. Kn 2/:?^^SS:Jb^J:0?r 
5/ KMSg^^:^^ml^@/clt^Lfc;5^ m^^<^yh<0 

m^Ty h*:3rsxv^h^ci^yy'^-^mt'r^tii^\^m9xwL 
m\^fzj:o^m^{c^m^^^ti,x^^o m^.^^. ^ 

>( y^S 3^X1)^3 ^;<7-7'^ 2 0 a — 2 0 

d(7)^ai;^ig^(::i5ij<@{r§:{t^2 i a-2 i d*5J:a?y 
— h 2 2 a — 2 2 d^riattSr ^;65-r-#^o 

{c^ 4 m(omm^ 2 5 a - 2 5 d -^o^n^'tt<7)A;^jii 

4mc0^i£bt K^-r/-<2 4:foi:t/x'^^:y hmit 
;^^y 2 3^^ttSr ^;65T*#^o >^Dir:yiM 8fi. 
0$ ;;?7 :/-7 J: 4 ^^S^etl [-f-^Ii ^ 

[0 0 9 5] :^mmm\::^^f^^m^i't. m^\^. mm 

:tzfm^ (lithium niobate) ^M^X^^o 
[0 0 9 6] ^^ir:^t. ^^ffi^iJT'fi. T^-e/U-^tT^U 
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sgfi. ly^i 5{c^^^mt^n^:^^ y^mmmm 
[0 0 9 7] <m5(Dmmm>mi m^commm 

^^mcmm.'^m^^ (tunable) y ^ jU^y'y^^ :^ ^fflV ^ 

[0 0 9 8] t^oT. ^mmmxi^. ^m\^f^%m^\% 

^mmmmZ5\Z^^j^W^^y^X (dispersion equ 
alised)$n^o 5>m4i«S3 5(i. $f ^ L < fi. tuai 

*t^v-^';^y o ^ i o(D^F«issg_b--5^gf-r 

Hi;^^^^m^2 i:foJ:u^y-MH]2S2 2tcSjK^nyh:* 

7(t. Applied PhysicsLetters Vol. 56 (3) , 15, 

(1 9 9 0^1.^) (D^r^ — • ' y.^:^ (D. a. Sm 
ith) ^^{C J: -5 ^Polarisation - Independent Acoustica 
ily Tunable Optical Filter'^ fc^V^fi^ IEEE Photon 
ics Technology Letters Vol. 1(2), 8'-'4 0H^ 30 

(1 9 8 9^2^) (D^4'^^> (K. Cheung) ^{C 
S 'Electronic Wavelength Tuning Unit Acousto Opt 
ic Tunable Filter with Broad Continuous Tuning Ran 
ge and Narrow Channel Spacing'' {wl^<0 ^ y Ms ^ 

izx^mm^n^o 40 
[0 0 9 9] i^^^tifzi^&x i--x4r>rzt*^ytm^ 

li. ^b(CSfi(7)ii^pIgg/^>'^/Ui?^3 8--gg<o -<Dy 

-</u^3 8ii. y ^ /i^^ 3 7 tm\:^M(Dh(Dx^^\ m 

^4 8\ZAtl^n^o ®a§g4 8:JoJ:U^'^i^^2 sow 

(Di^^^i-v^i^f^&mtjxotn^^^ti^ mi^^3o so 
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[0 10 0] :z(DX^\z^ :^mmmxity^—^y<^>y h 
i^S(i'Si0^2 5tcj:<9^p^n^o ^<D-r^x(Dj&m 

(i. :7>r>'^:^ 3 8(^Rail:ttl;^iiSS:iiii©L. ^^^2 6-e 

[0101] :^mmm(Dm^\zi^\^xm^(Dm^^MK. 

>5^3 7(±, :^^y 2 0(Dmtf^^nX. ^^y'-^Jl-T^ 
ts) <^^^-r5«SS7^^/u^':^i-^i^tcJ;i9g*^-r5c 
JS0iJt::*5ft^ ct 9 ?i4 X 1 (O^ys^ y^^m\^^X^~<D 

^m^2 x^mii^n^t\ h^^^\^^h.^fi4m<D^m 

5g2 1 a'-2 1 d--^7i^tt6o rttb 4fior)5{t^cD 1 

o(7)tH;^(i. 9tnmmm(0 4Y.im%y^^ y^\z^K^m 
t^^^n^o 4iao§:{t^2 1 a -2. 1 dtT^ai 

;':jli. m^Ji^&^±.(Om:i^4m'^X(Dy'—^^<^yh^ 

[0 10 2] :/air^/lM S\zX^^i^m'^y >( 3 
7^M^9-r^r it::J: t). :7^/U:^ 2 7C>iiigJSg^iS 

1 4JL^^C0^SS(C^I9#X.. ^X-:^ (7)^11^^ 

^*6^{'Pfiji:r*t§Si^icii. h 2 2^^mi-^r 

[0 10 3] m^'^^^y 3 7:jyJ:t>*3 8 (i, 

— y ^/\^^. ^5^V^f:iE P 0 4 5 2 8 9 5t^3l7j^(7)J: 9 
tj:m.(Dy ^ J^^^X^^Xi^^^^\ 
[0 10 4] m%L(Dy^;\-^ 3 S^i^ttT. ^W,<Dy'— 

[0 1 0 5] Brri^(^>llffi0*J(^J:p(-. *lif6^12, 3 
0. ^J-tfic-r =»^^if 3 5:j3j:U^S$g^4 8^9J|^-r^^ 
<i:tT*#. %fz.^ WM^4%(0{Xf:^^\z-^m^2^(0m 

[0 10 6] ^/c. *llffi<?iJ(iBuaiL/cll5Si0iJo#?IS:^ 

[0 10 7] mm-t^n. ^nmmx\±. mm<Dmm^ 
>^^ffl^/^6o ^mmm\zxvm^\^rzmmmizit-<. ^ 

t^o ^cfif/cC^. ffiSgiiig>^></U^ 3 7, 3 8(iii^l^ 

/ti^>. ffi*xy^->^3>lli. T^-^fii^^SS^^SM* 
fz\^Ty K-r^^^ic. ^icrn-ir^/f- 1 8;5-^>^^/^ 
^ 3 7, 3 8--03iW{f-§-§:^Ki-'5/cttT\ 
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[0 10 81 <m6<DMMm>mi 2{a'^:^'r-'i^B > 
1 m(Dm 6 <DmMM^7jk-to *^J£0*Jfilg 1 (OUSSeiJ t 

[0 10 9] mi\^^<7y^Mmx-i^^ v^^-^y^^iss 

ffl<^3t^<t^l 7 7)5:^7:7^^ 1 7 a ^-MS^$tt-CV^^o 1 
7 a ftv-^Z-^y i^^JKftO)tSS(C^^LTV^So 1 7 a 

n-S (1 7(D^t6(i^l|liS^J(D«-g^i:|^#-C$>^o ) 

[0110]II!l3ai:[1113 b ^ffl V^■r:*:|I^S^Jc^i^J 
ft A 0^^it$-^t^fci6t::iyi/-^y 

[0 111] #iffi*;^v^->^3 >-i-etii/^'^y 

ft(7)^S§/5^^P§&4 9 (gll2#RS) ^iiig-r^, 

[0 112] :^mmmtmi(^Mmmt(D2^^(Dmm 

^.(i. f'^yi^^':fi^i^^^nfz^m^mm^2 5^XXf 
1orfy2Q mx\t. P^^'ft:cO/c4^)|rgi5p"p2 4^*0&U 
TV^6) --^<^A^^ofi|^(cfc^. 0 2 bib*J:t/[gI 

;^-f'y^(7)^J 5 0;55^tt^tiSo 

(0 1 1 3] ^-^V^ 5 0(i. 1 X 2(7>3t^'f ^/^T^i^^^C 
5^1orw^ 5 1 a — 5 1 k tcj: i^lg^^n. ^Tfe^ 

S:Stt6^ d: t>tc, 2oO|±i;^iSS§^^r-t-^o 

-r ^^^5 1 a - 5 1 kf^^^tU;:^:^- h(i. ^^g-^/u^:/ 

;^j;Jf- h-^^;!»^tl5o m.^^ ^^^-^^ \^ ^ ^ ^ <^>i^ti\% 
^m^2 5-^A;^$n5o 

[0 1 IM] ^>^-r :y^51a--51 k CD^>!r (7)<iil(DttJ 
/JtK— hii. 1 X 2^>^^-r ?/^5 2 a —5 2 k;5^f>/cC5 
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5/^52a'^52 k7!i^^?i6ll2<Dr l/>rc^#^(^t±l;^ 
:^^y 2 0^Ati^tl^o :y^5 2 a --5 2 kO# 

[0 115] 7^— h^illft-t-^ 

10 -T^nir^^f-l 8t;rJ;i9:^^5/^gEl(jlHiSSl 6 (Ell 

2x\t.mmit<Dfzi^^m) r-mm^n. ^n^*ri<DAt} 

SSSrjSft-^/u^^'T'i-^i^S 3iyJ:t/^iag§2 5 (rr 
X^<Dm&7^*^mm^f^^^) --^< ct^t-^-Yry^S l a 
— 5 1 kCD lo;6t§]t?#XL?>tl.^o :y 5^ 5 1 a — 5 
1 k<DttL(D^^Xit. '^tlh(Omt3^)Ciit^'t^m2<D:^ 
-r 5/5^5 2 8-5 2 k-^^< <t dt'^JI^^tl^o ^tb^ 

f-5 5--^< J;9ir';/ h-^n^o ^P^ttfciKftfi. ^ 

20 mtn^^^ti^. 

[0 116] ffi7tS;^7" — v^3 >^ 1 int^y^—^^<&-^y 

?/f^5 1 a-s 1 k^mmt-x. 'tfih<Dm^^MJt^'t 

;5l|2CO;^-r ^/^5 2 a —5 2 k--^<o -T^nir^/iM 
8fi. ;^>r !y^*J^lHiS§l 6^fflWbT||2c^>^>r 5/^ 
5 2 a'-S 2 k(D10^^^-r^ritCj:l9. ^<^W;^ 

^^KS•^/^^■7'l^^1^5 4-^®< J: 5 ^-^^^ <!: fctc. 

i&(D'r^x(Dm 2 <^x-r ?/^^i3;:£-r 6 r ^-c: j: >9 

30 5o 

[0 117] :;S7'7'^ 2 0;6^bffit'9tti$ttyciKSfi> 

[0 118] ^HJai^JTfi. y'-^^<^^y h^.Kno/:/ 

T% h[HlSS2 2(i^^T*^^o 

[0 119] *lliS^?tJ(c^oV^T. iffi^Xv" — ->3 vim 
;5^^r^7^><::^ifefig. f ?:^*^-^5S*;=^x-i/3 :^ i m;^i5 

(i, ||l£?:>>^-f :y^5 1 a —5 1 ktliSj;:Xfm2 (D^-( y 
^5 2 a'-S 2 k Sriii§L. $ ^ICjgg'v'/U'^T/U i> 
5 5:loJ:t/^'g^Sg2 6--iS^<l^~'(^SS§S:iiSo l^tcr^ 

^o^J^oSES;)^:^:/^ 2 0*fc(t^IS^2 5^ii5^ i 
*5j:U:||3(7>*i£0ij^S?i>9. ) 'r^X(Dy'-^Bmm 

[ 0 1 2 0 1 in 1 3 a -ig 13b iJrS^^Ba-f-^ ^ ^ jjfc 
50 7^— ^J^fiil^S^SA I'-A. k (IgI13a#0g) CO^^JLt^ 
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[0121] H 1 3 btcjoV^T. v'^•:^y v^jS5*5J: 
mC0t>O<!r LT^LTfo^o ^ 1<D^ ^ J^:^x:i h (t 

lm^[raSSA l_bT^a#t-^(bi^5r<t^ (m<D^-{ 10 

1^. ■t^X<Dy<^^ y^5 1 a --5 1 k ^^fh^comtj^^ 
;^^:y^5 2 a-S 2 k ^m:^^il^ ^ 0 {^Wt'^T^ t t 

5 4-^»;^i^tL^ iSSA. 1 S::^:/^ 2 0--^ 

tC/N*>^:y h;55JS57feX7^--i/3>lmSvIJ:i:)gg;z^jA^tb 20 

[0122] V3 > 1 m75>iffi*;=^'r — v- 

3 :^1 n-^i^ft-r-^tx — i$^^^°^:y h^^CD;^^]) 2 3 
F^f^»}^LTV^^i:-r^o lllCDllffi^J<7)«^<!rl^^. 

mi<D^4M.:^:^y hvnmm^ni:>fj:\^\ m2(D 

||2 0^-Yi^^n h ( t =T;^^P> t = 2 T) Xni-^ 30 
niir -yiM 8(i'^ii§§4 g^MiBLT. HlfO^-f-A^ 
.$it5<i:<t tt:::. T^-^/^'^:y l ±-tr;^^- 

[0123] IS 1 (D^^M^y^u >y Vt\(0^—^^<^v V 

Fplf^tC, r/a-fei/f-l Sfi^^-r :y^*Jia[Hl3Sl 6 ^ffllSl 40 
-r^^iitcj: t?. y^^ y^^ \ ^(Drnfit^^^-r 

'^^^^o 't^X(0{il(Dmi(Oy^^ 1 b'-S 1 k 

^flh<Dmtir^^it^'nil^tL^-t^'m2(Dy^y( 
2 b 5 2 k ^m^i)^fl^^ 0 19:^$ tts -r-<TO|g 2 CD 

y^X2y\^X^\^^ ■T'pir yiM 8 7!)>v^^-^y >^ScSA 0 
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[0 12 4] *^jai^Jfiffl-^<^^5g;5^^^T'fo^o ^'J;^ 
^KS•^/^'^:^l-'^1^5 3, 5 5(l:;&'7^v'CH#^;t 

[0 12 5] mm-t^t. *Jl;^^Jo|glc7:)aJfe^cjov^ 
vi-^ (i£i>Sicici^r) ^ii^ti. i^<sfc^(^cw^<!7— 

[0 12 6] m2(D^^X\^. *^J£0iJft. T^-^v-^ 

•^y i--xA^'^mmz.'^m'r^:Lt\^^ 
[0 12 7] <w^7 <omMm>mi mwz.TykL.tz 

^<y^ 10 3a i^2CD/<^ 103b ^^-T^ZlSz-^^^it 

n%^^-t^o ^Wi<om^y^'r—i^s> 1 0 1 a , 101 

b • ■ • 1 0 1 n 75>^tt btL, ^CD^-^ (i. 10 3 

a ?f|5$:^fig-r5^>'r^^^^b*<ttK^'^:^ 1 0 3 h(D— 

u^mfSrr^^yr^^M^^^mmc^m^ft^. 20 

(D^<y^ 10 3a, 103 b(iSVMCis?^rf^t-y^— ^cDii 
ftSrfTPo 1=95:j|^j^^ttfcSS3fe>^^v"-v'3 > 1 0 1 a - 
1 0 1 n^Dil®(Df^^«lr^oV^T. ^y](D^-M:^T—iy s 

^co^rx KXv^ — v'3 V102a, 102b t^h^a 
[0 12 8] ^m^:^r—iy3>x 0 i (i. ^K6^tc. 

±3! L/cfi:E<^^JSC^J{-iS®cOffl7l^>*:7^- V 3 > 2 
( 1 10 3a y V r"— ^ Sri^l^ff-r ^ 

i^<DX*^^{iL(D 1 ^(i/^;^ 10 3 b±0/^°>>''> Vy'—df 

{-t^^^^. -^y VJ-Vt^hm^t^^:}j\^) <0{£m 
y^=r-iy B >^mmx^ ^fz:\-fXti:< ^ ^:)f\^\zmn-t 

-r5«5i^;=^7^--iX3 > 1 0 1 <Dm^^\c^wt^rL^o 

ft5feS5te:^7^-v^3 >c75{5:Sicftic#LTfS)^5>(D-;^(^ 

^js<^iT*(i. ^s^^T^-v-s > 1 0 1 (ommt.. 
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>^103a, 103 b<7)V^-mfCJ: ^ ^ — v^^iUff 

[0129] in^^ ^<:^ 103a \zr^oM:hiM\^^^T— 
iy3>i^y<::< 10 3 h ±^y^—^ irmm-r^ tr^X*^ 

>{ty<y^ 10 3 a ±-^y^—^ ^min-r^ t:^^X^ ^<D 

[0130] :^mmmxn. y<:^ i o 3 b ±c7:>am(o$s 

— V 1 0 1 a (i$f ^ L< 10 3a (D^ 

y K><^T— i^a > 10 2a O'T'a -fer 1h 4 --iyy-^ y > 

3 a fC?&ofcft^O;=^7"— > 1 0 1 nli, L< 
JilRl^t-. 10 3 b<D^-/ K^T'—^a > 10 2b 
(^:/p-^,;,f-4^/^>c 10 3a (D-y^-T}) v-^feS^ig 
fti"^ J: p[;iLT. 1 0 

3a, 103b (D-mcr^^tz%&^m'^mm^m\cm 

h*:^'r—i^ 3 ^^j^m-r^ ^ t:^>X^ 

[0 13 1] ^(DXoK. :i(D~m^<^mf&^m\^^x. 
p c#cffi(7)ffi*gB 1 o o m^\^mw(D^>\f^-^ 
t&m rnxmrn^n"? :i t:^'^x^ 

[0 13 2] <ms<Dmmm>mi 5*^. ^rf-r^mm 

V 1 0 2(i«-/^;^(;i>[*U-C*(::cwJSS^^^LTti J: 
V^(7:>T\ CQ^y K;^-7^ — v-a >- 1 0 2 ^fflV^-ClEl 1 

0 3a (^St^tJOS*^^' — v^a >^ (1 0 1 n) 1 5 

t::7j^^nTV^6o ^(D^^;^ 1 o 3 a coft^(^ffi^;^7^— 

a ( 1 0 1 n ) (1, 9cn'Ml&m<Din < , 1 0 3 

tLmz-^y K;^-7^ — iXa >1 Q 2C0:/n-tr ';/i^4tC^jgg 
^H^o l^#t;^. 1 0 3 h ±.(DW^(Dm'My^'r—iy 
a>10 1a(^. m\::.^i^(Dfz.Mz^n±:y^A\Z.mm 

:/^4 0fi. ^(^ft^^. 1 0 3 bO|g 160:^7^ — 
i/a > 1 0 1 n:fc,±:t>V<x?. 10 3a (OH 1 — i/a 

>1 0 1 a iCj^m-r^fci^Jt' 2 0CD?F|5^i'{C5>Slli-^„ flfi. 

[0133] |g! 1 (D*-/'<>^.fi?/^KSr/u-:/t>C{c LT. 
;^ 3co5SS*yt.y^— v^a >;5=*f?<7?C/^-M; >^t»®4:^:y 

^-g^. K;^^ — v^a >2F^tcSiJOilfg^^7'— v'a > 
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i/a:^ (0iJx.tf>'^^(7)S^cOffl*^-r— i^a 
» fl/<^rtc7)^V>;& (±gg) (^)>^-r— i/a v-^r^ijttfc 
T^- ^iHm-r 5 :i <i: t # ^ o 
[01341 ^tfr^ffigijtoj: 5 i n<r>--^ 

V hV—Kl 02 a, 102 bTfi/^<. ^— K 
J^^v"— v^ai^2SrfflV^T2 0(;9-/<>^. 103a, 103b 

'kvm^^^z.hii^x^^mz^^^^x^ ^nm^m^'o 

10 [0 13 5] <||9 0^JE^J>*^ffi^fJ (EI16#RSJ 

>101a'-101n(i, %\ 5 (D^tfe^JCOffilcO 
4>C>(-iE«^n/c<^1c>«9-Cfc^o -^:y K><^7^— V3 > 1 
0 2 a, 1 0 2 b (tfi^^^ce^T^-^eiHiSS^^v^^o 

K^^v"— v-a >^1 O 2 a fi. X^—^^^ilsr—Y^- 
1, 6-2^fflV^TJSSA 1, Jl 2_btc:CWW^>&^^ 
-rSo K;^-r— C/a >- 1 0 2 a CQftHc^ffi/S^^ti. 
^2<O|l:^0fjT*IJi0JLfci::fc*9X*fo^o ^vY^^y'—^y 
aV10 2b(i, lP^>r;^— K6- 3, 6 - 4 ^ffl 
20 y^^X^-^^mSL^X^^X^XJ^XA^^^-^^. --:yK 
>^-7"— i^a^^l 0 2 h(0^<D^(0m^^M\^W>'2,<Dmi^ 

mxmm i^tz t^^ x^^>o 

[0 1 3 61 K:^7^— v'a V 1 O 2 a cD^Sg-r/U^ 
:/i^^:^^ttfcCWtfcl;'jfi^^^4 3 a J: 19 3 Ji 
-^^y K:^7"— iXa 1 O 2 bcD^tifi^g-^ 
§§4 3 bt^J:«9/^;^3±t::«-lte>n^o ^tSffi-ih :7 yu 
^4 i(i^-g^^4 3 a(^)_hgKt::i3:tte>n^o :L(DmmK 

v>^±xm^S:±{c^m^nfz^rff-^^m± 

y^/l^i^ 4 2 {^^<y^ 3 COSS-g^^ 4 3 b <7:> 

±m{cmn^ti. ^^x stsxrjx A^m±\^. ^tcDf^ 

[0 13 7] ^iffi^^^v'-v'a > 1 0 >^ 
^^XO^m^-t^^^l 9^m-r^(OX\ -^yh':^'r 
— ->3 > 10 2a, 102 hit\^^'ftlh^<DX 0 ^J:^^ 

[0138] *^JSfisj(^W^^i&0#. a >- 1 0 

40 ImJl, l:}oJ:UfA 2 75^3||{tfflt.l^V^Tl^5 r 

a > 1 0 1 a v-a > 1 0 1 (L+l) irilftS: 

fT*59ii-6^#. $S*;^v"-v^a > 1 0 1 afl, ^5^1 

[0 13 9] :7></U:$'4 2{rig-r5^. iSg A. iioi:t>* 
50 Jiff ^^-tr-v^;5i5iiig<^^(:t5o StSA 3:toJ:D^ 
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X Al-tm^^n^o >'^X— v^3 V 1 0 1 Ltr:fcV^T. ^ 

3 *D J: A 4 mn^Gmm {^^^ tfj^^tczt ^^j^-r tt 

m^^fA-r^o wCD;^7^-v'3 XDTSET-li. CWt^— 

[0 14 0] iS^fey^X — v^3 > 1 0 1 Lj^ctTJ^l 0 1m 

^yh^&MXl. X2<D^^M.:^u>yhtmm^'^^fz 10 
i6tC, K>^X — v^3 > 1 O 2 a , 1 0 2 b CDT^'n ir 

!y1f4 4a, 4 4 b (Ci^ff ^^So 

[0 1 4 1 I *^ffi0tjT'(t. il^mffltcSV>Xl^Sfffc/^ 
CW?KS;^5, — V 1 O 1 L^^iol^-C. /^;^3(C 

m^i^fc o Tii^ri^/c ^ V ^ < 111 (Dmmm(D^<:^ \z 
10 14 2] Wj^^Ltzmmmtmrn. v>^^m:^\^iz 

[0 14 3] <mi o<DmmM>mi 7ii. «®c<^m^£ 

tl^Tj^-f-o cOffiTfex^x— > 2 0 1 fi2 0<^^^;^ 
203a. 203b (pj^^:^ (^^/ce6ii{t?SSS:fflV ^-C 

0 3a ±(^;=<.7^— v-s :^ 1 a ^XZJ^^<y^ 2 0 3 n±(D>^ 30 

v^-v-3 vi b^^)mMAW;^^:1^-^^i. ffi^i^^ioo 

--•ii[jg2»7i^n.50T*(i/^<. ^'^'Y :y^4 6 a-'4 6 d:jQ 
J;t>*Ay3;^^y ^<5/:7r 4 7 a, 4 7 b ^^M^T^Ti-tt 
6o iffl7f?:^7^ — ->3 via 6 a CD— 

<tigj$$n. r(7)iS&'b[^#T**)'5o Lyt;;!)>o-C. 2 
0 3 a (^)4gpS><^x— V3 VI a T'SftLfcr^^-^^^^-;/ 
hfi^'^;^ 2 0 3 btDfflTk^-T"— '>3 > 1 b--^< r <t75> 

0^^6OA;'jm-^fl. L/c:^>o"C. z^;^ 2 0 3 a, 2 0 40 

;^^y4 7a, 4 7 b $n^o 

[0 14 4] 2o60$S^^v"— v^3 V 1 a , 1 b (1. 2 
oc^)/^y<. 2 0 3 a . 2 0 3 bSriSJ^-T'S^— <^ffl*;^x 
-iy3>2 0 lrtlci^aWt::-^|:iMLTt>J:<. fo 

m^<Dm^. m-<o:fxn'^^y'^iSi:m\^^xmi^ 
*>^^-v-3>la, 1 b$ri(jf^$-tJ:5r <ir;05-C^5o 
■e^T-^iv^^^tci^. 2o(^H^;^7"— v-^V 1 a . 1 

b ^ >r ^ > i/m-^ 5S^-r ^>xvmm{zmf$.^n^o so 
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[0 14 5] <^1 1 O^ffi^dXH 1 8(i. HI 4:*oJ: 

xfmi 5<Dz.m^<:^mm^um\^rzmi Kommm^^^ 

-To {i-L. #ilS*^x-v'3 VI 0 1 f^liStofiiicDig* 

mM<D^y K;^7' — ^^3 V 2 a 10 3a ±(r^-Y 

5/^5 1 a S:iSx.5<t <!: t>tc>'^>; 10 3 b±{z:;^^ 
5 1 b^«i;t. ^;=<^-r 5/^fiSft-^/^5^:/i^^;=^5:n/c 

tsXV^--^y h':^^—iyB>:^m'^mmWi<DX^{zCWy^ 

[0146] Sbf^tC:JoV^T. Wi^lZ^ 5/^5 1 

a. 5 1b(i. CW5t;{t^S:W^-rSfc45tC^/^!7— >^ 
:/y:y^4 0 mS<DmmmXmm\^tzX0^J:i^(O) (D 
ltit}^^'yr^>'<^<:^ 10 3a, 103 b(D^^-^^^ 
-t^Xo. -^^y h^fh^o ^yr^^<^<:^i 0 3 a , i 
0 3 bfi^S^^^T"— v-s V 1 0 1 a , 101b, 1 

0 im-i 0 1 zcoy vi/tc?&oriS?(?:>eill:^f^Sr*"r 
[0 14 7] imm^(Dr'-^Bmf^S:isxv^i^^'rv 

V>/a^ftA O^^^bfc^. K;^v"-v-3 V2 a 
:^>fy^5 la, 5 I b^m^-r^:it\ZX^^ mik<D 
ys'r—^ym v i 0 i 2.t^h(o^^'^;v=^':f\^^y^m%^ 
-fi^^v K;^-?"— v^3 V2 a ^m^y^XW^\<D^-^:^'T-' 
v-s VI o 1 a-^ig-r^ J: 5t^-t~^o :z(r>Xo\z^ y.^- 

—>B V 1 0 1 Z (fo^v^fl. <l!lCO>^7^— >-3 V) (i, 

K;=^^7=— v-3 V2 a LTf3E:E(^ffi*^7^^>^ 
3V (^fij;^tfiffi7tc;^.7^— iX3 V 1 0 1 a ) --x — 
m-r^r i::d5r*#5o S'J^IIlK4(i. ;^>f5/^5 1a, 

5 1 b^^mzmMcs m^-t^o 

[ 0 1 4 8 1 *^]te^i|-e(i. :l<dxo\z, yv^F^(Dffi 

1 0(D;^V^'— V'3 V75^6ftil(7)>^'7^ — V^3 V^T^— ^ 

^iift-r^^^t::*— 1 0 3 a -CJ£i9 mu. 
co/^;^ 1 0 3 bSr^ttT. — iV3 V@^$:fc^V^ 

(iS*;^ v- 3 vPflo^t :7 r z<(7?®cP©(D^(7) :7 ;^ — 
/u h h V^ v>^$:%iaLTV^5o ^^c. mn<(DXo^z^ 
m2<D^y h*:^T—i^B >2b imitmC) ^^^ttib 
^^TV^6o Z.(D^y h':^'r^iyB>2 b<D:^^ y^5 1 
a, 5 1b(l. ii^liPB^^n. K;^-7^-iX3 V2 

b755y-<><^ 10 3a i^fz\t 103 b t^V ^Tntr*5V^T 

[0 14 9] ^^mmmxit^ ^ffl^^T^-i^s vi^, 

;^ 1 0 3 a tcg^Jgg$nfc|lloffl*:^7^-V3 va55^ 1 
a z^;^ 10 3 b\zf^f^c^fifzm2(D!^M:^'r — -yB 
vSfP^^i bi:(rJ:i9<?|j5K$ix55S*^7^-'V3 VI o i 
m(Dm^(Dh<DXh^o ^igpfe^v" — -Va Vgp^J-l a, 
ibfi. :/cr-lr^/1^^^<e^^^1^. Ml. 1^3. ^4. ^ 

5 *5 iu^^ 6 <Dmmm(DBM<^t><D<D^titm c-e^ 
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[0 15 0] 4fc. ^ffi^^^^x—v^aXi. lO(^)^^ 
^i^^-f :y^5 6 a , 5 6 b >l:=fr-r^o Pl^-f 5/^(i> 

10 3a 103b cDV^-rtt/O^t-^^. 

^5 6 bit. ||2(7)ffi*;:^7"— v-s ^-gP^^l bO-e/U^ 
•T'UiJ' :^^ti:l;^^^ 2 <D^<:^ 10 3 b *fcfl 1 0 3 a 
^<o ii^. :/nir 1 8(tp];^^ ^;/^5 6 a , 5 6 

5^1 ?i(DmMmro:>^<:^ i o 3 a trS^$nm20JS 
1 b (^m;^;^^® 2 (r>^<:^ i o 3 b tcg^^^n^ J: 

[0151] E119a. !119b tc:fo*V^r. 5887^:^7=— 
ValxlOl (mH-1) ;6>®:P* Lfci:^'^^. St^^^t^— >> 
3 V 1 0 1 (m+ 1 ) \Z.^\^X^<:^ 10 3a 1 0 

-3 h\cmmir^timc^<Dy^^ y^S 6 h^V^m^"^^ 
tti^\C, KlOl (m+2) (^:lo^/^T^^^ 1 0 3 
b ^^<y^ 10 3a \z.mmrf'^fz.Mc^(D:^-< 5/^5 6 a 

3 VI 01 (mH-l) t*>^J^m^f\^. 2oO^^;^;^5^— 
igjggL^Tciy >'^1 0 3 <t/^«9. :i(D^)>VlOZKr^^ 
"CfiEE^x — v^3 ^^/5Sfta(7);^-r— >i:ii{f-r6^^ 

[O 1 5 2] :*:^M0*J^^:^^V^T. *fSL<fi:. 2-&cO^ 
y K^^T^ — v^s >2 a , 2b^^tt5o t<Dl-^(Oy^'r 

— 3 2 a fliiSr ^ >r T'-efc ^ . ft!i:^ftii^#^r 

^"r^-f (-r^^t?*^. z^;^ 103a, 103b t'jSV^T 

— v-3 V2 b;5>r^5^v"^ J: 9(-2■&^^)--^:y K>^^ 

[0153] Hi <D^y K;^v^ — v/3 2 a 

5 1a, 5 1 btc^#-r^Sfcp»{::J:»9^ig:^7"-v^3> 

101 a, 1 0 1 z 5^f^5 6 a , 5 .6 b 1 9 

a, mi2hxmm\^fz^o\^v^m\^x. ^m^yV:^ 

v^-i>3 >2 a ^55-ffi-t"^::<!:;^^T*#5o t<D'ik. 

[0154] ;*:||5fi0ij-cii. ffl*^-r — 3 > 1 0 1 

[0 1 5 51 *:^5S«^iJirjott^> :y ^ \m(D\t^(0^ 

[0156] if^%m^A<D 2 o(^it#SS: (-r?t^t?t>. -r-^ 
^mM^\^W^^^X^-^t^^) ^^^i^n^WX:^ 
^ct ^tr-r^^iiTv :foJ:t>\ i^3 >'^igW6^ 

\^'^^mr^^:Ltt-X^^'J^m:^^ y^ t^\:-\n(r>^<-:^ 
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tbt^ft. WDMii{tv';^v^A (^Jxl^E P 0 4 5 2 8 9 

[0 15 7] <^(D^jrm^^xi'm^^^\>^j^^i)^h. to 

— (0iJ;tf^WO 9 3/2 1 7 O edM^t^J: ^^cCt 

[0 15 8] mraufcv'^-^y >>/if«^eiii-r^c^ 
10 (c. stjffl(Dv^^-^y o^fflv>^co-efi/^< , 

[0 15 9] loCO^-^ A^n hrt(Ov^^^y Vi/tf 
X\tfSi<. ^i^loO^^A^^n^/ hF^(D>-^-:^y >^ 

if ALT. i^^-rv >i^mm^'tn{zmm-r^v'-^B 

:^^:/^>^mlfCmmir^ X 0 tc^6 :ithX^ 
[0 16 0] ^^y K;^y^-v'3^^t::«mo^ar.6-0 
---6-k^mn^<DXitfj:<. EP0 4 5 2 8 9 5(Cfa 

[0161] mi^<D^^lcy'-^Bmi&M(0^m^m^ 

[0 16 2] i^±^cjb%^r. i#tc»fp>;^^v^psi9. ^mm 
m(D^wmi±^^^^z^m<D:^mx{6L(o^mmm(7:>i^'m 

tm^'B'i^^XhJ:^\ 

[0 16 3] *P>^*BST(i. " isXXJ^" 3fe^6^" ^ 

[0 16 4] ^^mit.^ m^Lit-r^xcom 

[0 16 5] <g^j^tt>*:^P>^tcfflv^9^iffi*:^7^-v^ 
50 ^y K;?^-r — v-a X^ct i^-t^TK— h T# 5iS5f?>^ 7^ — 
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[0 16 61 ®^c^§|5p"p(7)m*t^ol>-r^^/^<S^^fT 

(k = 4) Srffil^^i:. ^— (7)^^;/ K>^-r— i^a 
19, 1 0 0 O'^tD^gTk^T' — 1 5 5X;^t'-/ h 

r ^ J: 19 ii;!jp r <t 5o 

.[0 1 6 7] &.±(Dt^m:^-h. *^w-efi. itesw^>m 

[0168] 

imi] mi (i*^p>^cD^ 1 (Dmmm(Dy<>^mf&^mm 

im2] El2a{i:. M KDMMM^^X^^y V^'r—y 

[HIS] 1115 a. mSbli. ^l<DmM&l<DU:^y'M.(7:> 
ime] E16a. (El6bfi. H 1 (7>||MiCSJ<D'>;;^r-^(7) 
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mizr^^xir^-tmmmxh^o 

lm7] m 7 a (1, la 2 a d^JcS Ill CO|ISE0*J(D-^ 
m7hi^. 0 2 btCjfc^fSL. ^l(^^ffi^Jc7)iffi*>^^— 

ms] msn^ *^0^co^2cD^JS«f(J(7:)-->> K;^v"- 

[El 9] Il9{:i. :^mm(Dm3(Dmmm<D^M:^y'—iy 
10 3 :^<7)«^^igfl¥6^{;::^-t-:/n ?/^EIT*fe6o 

[Ell 01 EllOfl. *:^0>g(D^4(7)|^ffi^i|(^iffi*^v" 
— >o1t^S:EI^¥6^tC7j^-f ::/c2 :y^E|-efc^o 

[Ell 11 Ell ui. ^^m(Dm5(Dm&m\zx^^^ 
[Ell 2 1 Eli2{i. i^^m<nm'^<nw&m\z.x^m^ 

v's V<7)«f^S:EIS?6^{C7n-r'>^n -/^E|-C^So 
[El 1 3 1 EI 1 3 a 1 3 b El 1 2 (D'MM^AXZ 

X^:^^y VV—^X(Om!K<D^y^—^<f\y (MM) 
tt ^ II 3 (DiSft CD ^ ^ ^FbI tt o T 7j^-t-|J^.0J El 
20 5o 

[Ell 41 Eii4fi. i^^m(o%i<DmMm\zx^2m. 
^^x:^^y vv-^m^^^-^mmmx^^, 

[Ell 51 El 1 5f±. ifmFi<0W>Z<0'mm\zX^2^ 
}V-'':fy<y.m^^7r^'tmmiX^^o 
[1^161 Eli6fi. *:^P>go||9(D^aaesjtcJ:^m- 

fv^':fy<:^mwL^^^'rmimx^^. 
[017] Ell 7(i. if>^m<om \ o<D%mm\zx^^ 

Wi^w^-t^m^^mmm^TT^-r^^^y^mx^^^ 
30 [EI 1 8] El 1 8fi, *^p>go^i \ (D'^mmzx.^ 2 

[019] El 1 9 a^oJ:tJ^EIl 9 b(i. $fe|i$iffi*^v" — 
1 a 1 n*--ffl*>^7^ — v^3 2"---:y K^v^ — v^3 

y. e - 1^6-4 

40 1 O^gg^^^blHlSS. 1 Z-^'r;U^':fU^^^ 1 4- 
1 5-7t;;=<^^:y^. 16--^^^'y 

^mmm^. i7-g:ft^. rS '^n-^y-^^ ig- 
mt^ (u-ify^^-K) . 2 o-^;?7:7^^. 2 1- 

Sm^. 2 2-y- hlHlSS. 2 3"-;^^y. 2 4-K^ 
2 5-^i^S^. 2 6-^^|g. 4 8---i^g§^. 1 
0 0 a-1 0 0 n-5g>^^Ec 
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